Using spectral regression and exact maximum likelihood methods, we test for long memory dynamics in the traded goods prices for the G7 countries, as measured in their import and export price indices. Significant and robust evidence of fractional dynamics with long memory features is found in both import and export price inflation rates.
Introduction
The presence of long memory in international inflation rates has been established in a number of studies. Baillie, Chung, and Tieslau (1996) found strong evidence of long memory in the inflation rates for the G7 countries (with the exception of Japan) and those of three high inflation countries:
Argentina, Brazil, and Israel. Similar evidence of strong long term persistence in the inflation rates of the U.S., U.K., Germany, France, and Italy was also provided by Hassler and Wolters (1995) . Baum and Barkoulas (1996) found evidence of long memory in both CPI-and WPI-based inflation rates for a large number of industrial and developing countries. International inflation rates are neither I 0 ( ) nor I 1 ( ) processes, but rather possess a fractional exponent between zero and one. The interpretation of this evidence suggests that inflation rates are mean reverting processes, so that an inflationary shock will persist, but will eventually dissipate.
This paper extends the literature by investigating the low frequency properties of the traded goods price component of the overall price index for the G7 countries. The unit values of imports and exports are of particular importance in international finance. A prime example is their usage in estimating "pass-through" equations which summarize the pricing behavior of firms trading in international markets (see, e.g., Helkie and Hooper (1987) , Krugman and Baldwin (1987) , and Warner and Kreinin (1983) ). Conflicting evidence obtained from the application of standard unit root tests provides the motivation for testing for a fractional root. The fractional exponent in the differencing process of the import and export price indices is estimated using both spectral regression and exact maximum likelihood methods.
The plan of the paper is as follows. Section 2 presents the estimation methods for the fractional differencing parameter. Data and empirical results are discussed in Section 3. We conclude in Section 4 with a summary of our results.
Fractional Integration Tests
The model of an autoregressive fractionally integrated moving average process of order p, d,q ( ) with mean µ , denoted by ARFIMA p, d,q ( ), may be written using operator notation as
where L is the backward-shift operator, One technique used to estimate the fractional differencing parameter d is the spectral regression method of Geweke and Porter-Hudak (1983) . They obtain an estimate of d based on the slope of the spectral density function around the angular frequency ω = 0 . The spectral regression is given by
where I ω j     is the periodogram of y at the Fourier frequency 
The ML estimator, which is obtained by maximizing (3) Σ , which is computationally costly. Sowell (1992a,b) utilized the Toeplitz structure of T Σ to alleviate this burden. 2
Data and Empirical Estimates
We perform the analysis on import and export price indices for the G7 For each set of series, we initially investigate their low frequency properties by subjecting the series to the Phillips-Perron (PP: Phillips (1987) , Phillips and Perron (1988) ) and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS, 1992) unit-root tests. Both tests check for integer orders of integration but they differ in terms of their null hypotheses. In the PP testing methodology, the unit-root null hypothesis is tested against the alternative of stationarity. In the KPSS test stationarity is the null hypothesis to be tested against the alternative of a unit root. The combined use of the PP and KPSS tests sheds more light on the integration order of the series. Tables 1 and 2 report the results obtained from applying the PP and KPSS tests to the growth rate (inflation rate) series. 3 These tests provide conflicting evidence, as both the PP and KPSS tests reject their respective nulls for most of the series. Since neither an I 1 ( ) nor an I 0 ( ) process appears to adequately describe these series' low-frequency behavior, a fractionally differenced process may provide a more appropriate representation for these inflation rate series. The implications of the long memory evidence in the inflation rates of import and export prices can be considered in both the time and frequency domains. In the time domain, long memory is indicated by the fact that the inflation rate series eventually exhibits positive dependence between distant observations. These series are not short memory processes, which would exhibit a rapid exponential decay in their impulse response weights. With the exception of the import price inflation series for the U.S. and Canada, we obtain stationary models d < 0.5 ( ); these two series are nonstationary but mean reverting 0.5 < d < 1 ( ). Such processes generate very slow, but eventual, decay in their impulse response weights. In the frequency domain, long memory is indicated by the fact that the spectral density becomes unbounded as the frequency approaches zero.
Conclusions
We tested for long memory in the unit values of imports and exports for the G7 countries using both the spectral regression method and Sowell's exact maximum likelihood method. We provided evidence of long term persistence in the inflation rates of import and export price indices. An ARFIMA model is established as an appropriate time series model for these series. These findings also have implications for the estimation of cointegrating relationships in systems of variables involving traded goods prices, such as the "pass-through" equations in international finance. Phillips and Perron (1988) for details on the tests. l stands for the order of serial correlation allowed in constructing the test statistics. We used the lag window suggested by Newey and West (1987) to ensure positive semidefiniteness. The critical values for the Ζα ( ) ( Ζα t ( )) test are -29.5 (-3.96), -21.8 (-3.41), and -18.3 (-3.12) at the 1%, 5%, and 10% significance levels, respectively (Fuller (1976) ). The superscript *** indicates statistical significance at the 1% significance level. ( ) is an optimal lag window and l is the order of serial correlation allowed. We used the lag window suggested by Newey and West (1987) to ensure positive semidefiniteness of 2 s l ( ). The test is an upper-tail test and the critical values are 0.216, 0.146, and 0.119 at the 1%, 5%, and 10% significance levels, respectively (Kwiatkowski, Phillips, Schmidt, and Shin (1992) ). The superscripts ***, **, * indicate statistical significance at the 1%, 5%, and 10% significance levels, respectively. Sowell (1992a,b) . Standard errors appear in parentheses.
